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MARKING DEVICE 

This invention relates to a marking device, 
particularly for metal surfaces by impacted dot formation 
5 for permanent identification purposes. 

In the automotive and aerospace industries 
(especially) , it is more and more frequently desired to 
mark permanently different components of a vehicle in the 

10 course of its manufacture- Moreover, it is desired to 
' mark pieces after assembly in the vehicle to ensure each 
is marked with the relevant markings for the vehicle in 
question. Thus, rather than marking individual 

components in a fixed marking machine, the desire now is 

15 to ma*k the components In situ with a portable, handheld 
marking device. 

On the other hand, with the advent of machine 
readable codes, precise marking is of significant 
2 0 importance. There is a need therefore to combine the 
conflicting requirements of lightness and compactness of 
a handheld marking device with the precision and 
robustness that impact marking needs in order to be 
reliably machine readable. 

25,/' 

US-A-6135022 addresses some of- these issues but 
nevertheless fails to provide a design of device which is 
either easy to construct or has great precision. US-A- 
6135022 discloses a marking device having a base frame to 

30 which is pivoted a head drive frame in which a 
translational carriage is slidingly disposed. A manifold 
is mounted on the carriage and carries a marking device. 
The head drive frame is pivoted by a motor driven cam 
plate. Another motor drives a belt for translational 

35 movement of the carriage- The whole arrangement is 
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disposed in a casing provided with a handle. 

Despite being intended for handheld operation, the 
design is heavy, bulky and may lack precision. 

Accordingly, it is an object of the present 
invention -co overcome the problems identified above, or 
at least to mitigate their effects. 

In accordance with the present invention there is 
provided a marking device comprising: 
a housing of the device; 

a frame pivotally mounted in the housing about a 
first axis; 

. . _a marking head mounted on the frame for 
translational movement in the frame by a first motor in a 
first direction parallel said first axis and spaced 
therefrom; and 

a second motor arranged to pivot the frame with 
respect to the housing about said first axis in a second, 
substantially orthogonal direction. 

3y providing such an arrangement, the dual 
components of US-A-6135022 of the base frame and the 
.'casing are integrated in the same housing of the device, 
so that the base frame of the above-identified patent is 
essentially dispensed with. 

A handle may be provided for manipulating the 
device, and indeed, this is the primary application for 
the device. Nevertheless, the present device has 

applications other than in handheld arrangements. The 
compact, and hence relatively light, device is suited for 
connection 10 the end of robotic arms, for example, or 
even for installation in static marking machines. 
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3 

Preferably, said housing is a clamshell housing 
opening in said first direction, said frame having a 
pivot, pin captured in a bearing bush in each clamshell. 

5 

The clamshells may be moulded from plastics 
material, in which event there will inevitably exist some 
" tolerance in the dimensions of the clamshell when mated 
together. Accordingly, a disc spring is preferably 

10 disposed on at least one pin between the housing and the 
frame to take up any tolerance between the housing and 
frame. The disc spring is compressed when the clam 
shells are first assembled and holds the frame in a 
specific position. This is done without greatly 

15 increasing the frlctional engagement between the frame 
and the housing, at least not to such an extent that the 
frame is clamped by the housing. There is thus no need 
for the' dimensional tolerances of the housing to be 
exact. Indeed, the extra friction caused by the disc 

20 spring has the advantage of providing some damping of the 
pivoting of the frame in the housing. Preferably, a disc 
spring is disposed on each pin- 

Preferably, a window is provided in the housing 
2 5 through which the marking head protrudes. The window may 
be detachable from the housing, so that it may be 
exchanged for differently shaped windows adapted for 
engagement with differently shaped surfaces to be marked. 
The detachability of the . housing also exposes the marking 
30 head, thereby facilitating exchange of the stylus of the 
marking head. 

For example, the window may comprise a V-secticn 
across said first direction and be adjustable on the 
35 housing in a third direction substantially orthogonal 


Recai vad 
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said first and second directions. Said adjustment 

permits the distance from the marking head to the surface 
of the object being marked to be adjusted depending on 
the shape and dimensions of the object being marked- V- 
5 section windows are especially suitable for marking 
cylindrical surfaces . 

An alternative window may comprise a key element 
adapted to fit a corresponding locating element either 
10 permanently or temporarily fixed on a surface to be 
marked. The marking effected by the device is therefore 
precisely located with respect to the locating on the 
'object being marked. 

15 - —Preferably, the window has a facing of resilient 

material adapted to abut the surface to be marked and 
reduce the tendency for the device to "walk'' during 
actuation of the marking head. 

20 Said marking head preferably has a stylus pin 

arranged to be driven in said third direction against a 
surface tc be marked- 
Said pin is preferably driven by a solenoid coil in 
25 a head housing and comprises a ferromagnetic piston 
slideable in a cylindrical chamber to impact a base of 
said pin. A return spring preferably returns the pin and 
iy . piston to a ready position. 

30 Said frame preferably comprises a rail and a 

carriage slideable along said rail in said first 
direction. In this event, said head housing may be 
mounted substantially directly on said carriage and is 
about the same dimensions as said carriage so that recoil 

35 and return impacts of said piston are transmitted 
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directly into said carriage and thence to the rail and 
frame. Bolting the head housing directly ontc the 

carriage and a rail practically imposes a substantial 
rail on the marking device. Thar is to say, commercially 
available carriages and rails are such that a carriage 
large enough to have the head housing of the marking head 
mounted directly on the carriage necessarily imposes a 
robust and massive rail. However, it is precisely here 
that mass and bulk are desirable in order to absorb 
impact vibration caused by the marking head, as well as 
providing a heat sink for the solenoid, and as well as 
the inertial reaction mass for the accelerating solenoid 
piston. 

15 . .in a second, different aspect, the present invention 

provides a marking device comprising: 
a housing of the device; 

a frame arranged for pivotal movement with respect 

to the housing about a first axis; 
20 " r ~ a marking head mounted on the frame for 

t ran slat ion si movement in the frame by a first motor in a 

first direction parallel said first axis and spaced 

therefrom; and 

a second motor arranged to pivot the frame with 
25 -'respect to the housing about said axis in a second, 

substantially orthogonal, direction; wherein 

said marking head includes a stylus pin adapted to 

be driven in a third direction substantially orthogonal 

said first and second directions against a surface to be 
30 marked, the device having a centre of gravity 

substantially coincident said third direction over 

substantially all movements of the frame in said second 

direction . 

35 This arrangement ensures that ' recoils and rebounds 
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of the marking device do not cause moments of inertia 
about the centre of gravity thereby reducing the tendency 
of the device to creep or walk across a works surface. 

In a third aspect, the invention provides a marking 
device comprising : 

a housing of the device; 

a frame arranged for pivotal movement with respect 
to the housing about a first axis; 

a marking head mounted on the frame for 
translationai movement in the frame by a first motor in a 
first direction parallel said first axis and spaced 
therefrom; 

a second motor arranged to pivot the frame with 
respect to ihe housing about said axis in a second, 
substantially orthogonal, direction; and 

said motors being disposed substantially within the 
confines of the frame. 

3y disposing the motors within the confines of the 
frame, they do not project beyond the frame and, 
accordingly,, a compact arrangement ensues- Moreover, the 
requirements of the second aspect of the present 
invention ars also facilitated by this arrangement. 

In both the second and third aspects, a handle may 
be provided for manipulating the device, and, like in the 
first aspect of the present invention, this is the 
primary application for the device. 

Preferably, each motor comprises a body, and a 
rotary armature threaded on a fixed screw. By fixing the 
screiv, and moving the motor up and down the ' screw, there 
is no movement of the screw along its longitudinal axis, 
and therefore no need to provide the space for such 
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movement . 

Preferably the first and second, first and third, or 
ideally first second and rhird aspects of this invention 
are combined, to a greater or lesser extent, in the same 
device. That is also to say, of course, that in the 
second and third aspects, when not employing the first: 
aspect, the frame will be pivoted in an element separate 
from, but fixed in, the housing. 


In this event, the first motor is preferably carried 
on the carriage, the fixed screw being fixed in the 
frame. The frame may comprise a U-shaped element along 
the base of which is fixed a rail and between the arms of 
15 whi.ctL. is fixed the screw. Said pivot pins are also 
preferably disposed in said arms. 

Preferably, the solenoid carriage, rail and the 
rotational axis of said first motor, are all in line. 
20 The motor therefore adds to the inertial mass of the 
rail . 

Preferably, a sub-frame is pivotally mounted in the 
frame about a sub-axis parallel said first axis, the 
25 second motor being fixed in said sub-frame, and the fixed 
screw of the second motor being fixed in a clevis pivoted 
in the housing about a clevis axis also parallel said 
first axis. 

30 Said clevis may comprise pivot pins captured ' in a 

bearing bush in each clamshell in the region thereof 
forming said handle of the device. Again, with the motor 
moving with the frame, the clevis need only comprise 
sufficient structure to provide pivot pins and a secure 

35 mounting for the fixed screw of the second motor. On the 
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other hand, the sub-frame, to which the motor is fixed 
can serve as the heat sink for the motor which thus does 
not need a special element for that purpose. 

5 Preferably, said first, axis is between a marking 

point of said marking head and the point of application 
of said second motor to the frame. The distance between 
the marking point and said first axis is preferably 
greater than the distance between said first axis and 

10 said point of application. This has two effects, the 
first is to minimise the chordal travel of the marking 
head as it moves in the second direction. This reduces 
character distortion, as well as any tendency of the 
device to x% walk" during successive impacts- On the other 

15 hand/ it requires higher precision of the second motor, 
which commercially available stepper motors are now able 
to accommodate- However, the primary reason for the 
"scissor" action in the second direction is to facilitate 
the compact arrangement of the handheld device. 

20 Preferably, the solenoid, carriage, rail, rotational axis 
of said first motor and the pivot axis of the sub-frame 
in the frame, are all in line. This further increases 
the entire inertial mass of the device behind the 
solenoid piston thereby minimising recoil effects, 

25 particularly , moments. It is only with the scissor 
arrangement that the in line arrangement of the massive 
components of the marking device can all be arranged in 
line. 

30 Preferably, said point of application comprises said 

sub-axis „ 

Said handle may comprise a pistol grip and include a 
■■ trigger to actuate the marking device. 

35 
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Preferably, the marking device comprises a separate 
console controlling actuation of the motors to move the 
marking head in a desired pattern and to fire the marking 
head, a control lead from said console entering the base 
5 of said pistol-grip handle. 


Preferably, said lead terminates on a distribution 
board disposed in said pistol grip handle, said board 
preferably being. substantially free of "' electronic 
10 components. 

The invention is further described hereinafter, by 
way of example, with reference to the accompanying 
drawings, in which: 
15--". . . J"igure 1 is a side section through a marking device 
in accordance with the present invention; 

Figure 2 is a section on the line II-II in Figure 1; 

Figure 3 is a section on the line III-III in Figure 
1 ; and 

20 Figure 4 is a view in the direction of arrow IV in 

Figure 1 . 

Referring to the drawings, a marking device 10 
comprises a plastics housing 12 comprising two clamshell 
25 /halves 12a, b joined at a centre line 12c extending around 
the entire periphery of the device 10. The clamshell 
halves are connected together by screws (not shown) and 
define a main body 14, a pistol grip handle 16 and a top 
steady handle 16. 

30 " ' 

In the body 14 is pivorally disposed a frame 20 
comprising two pivot pins 22 received in bushings 2 4 
fitted into the housing 12. To permit variation in the 
dimensional precision of the clamshell housing 12 when 
35 mated together, a disc spring 26 is disposed between each 
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pivot pin 22 and its corresponding bearing bush 24. The 
disc spring 26 serves to centralise the frame 20 Within 
the housing body 14 and take up any loose play between 
them. 

5 

The frame 20 is essentially U-shaped, along the base 
21 of which is fixed a rail 28 by machine screws 30 (see 
Figure 4) . Slideably carried in a first,, x, direction on 
the rail 28 is a carriage 32 to which is fixed the hollow 
10 base 34 of a solenoid marking head 40. The base 34 is 
fixed to the carriage 32 by screws 36. A solenoid can 38 
is secured to the base 34 by screws 42 and carries a 
solenoid 44. The solenoid is captivated by an end cap 46 
screw threaded into the end of the can 33. 

15 

A piston 48 of ferromagnetic material is slidingly 
received in a bore 49 formed by the base 34, can 38 and 
solenoid 44. The piston at one end acts on a stylus pin 
50, which is 3lideably received in a bore 52 cf the cap 

20 46, A spring 54 presses a head 56 of the pin 50 into 
- engagement with the piston 48, and also presses the 
piston 49 towards a ready position thereof against the 
carriage 32, a rubber 0-ring 58 serving as a cushion for 
the piston 23 during a rebound after firing. . Likewise, 

25 -'the cap 46 is provided with an O-ring 60 (shown only in 
Figure 2) to cushion the impact of the piston 48 when the 
marking, head is fired (at least, instead of the point of 
the pin 50 striking a workpiece when that is within 
range) . A lead 62 from a distribution board 57 received 

30 in the handle 16 of the marking device 10 powers the 
solenoid 44 and accelerates the piston 48 rightwardly in 
the drawings, accelerating the pin 50 until its point 
impacts the .surface of a workpiece (not shown) . 

35 „ To ensure that the surface to be marked by the pin 
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50 is located appropriately with respect tc the pin, a 
window 64 is provided which is secured to the side of the 
housing body 14 by bolts 65. The window 64 comprises an 
essentially tubular bociy with an elastomeric frame 66 
5 formed at its end. The window frame GG has a central 
aperture 70 defining the limits of movement of the pin 50 
within an x, y coordinate system. 

In Figure 1, the window 64 has a flat front face 72, 
10 but when pipes or the like are to be marked, a V-shaped 
front face 72' is provided in alternative window 64', as 
shown in the inset to Figure 1. The bolts 65 pass 
through slots 74 (visible only in the inset to Figure 1} 
whereby the longitudinal position (in the z direction) of 
15 the ,j7indow 64 with respect to the pin head 50 is 
adjustable > This ensures that the surface of the article 
to be marked is correctly distanced from the pin 50. 

As mentioned above, ths pin 50 is able to traverse 
20 an x,y field approximately equal to the extent of the 
window 70. The head 40 moves in the first, x direction 
by movement of the carriage 32 along the rail 28. An 
essentially U-shaped, sheet-metal plate 30 has its arms 
80a, b bent out of the plane of its base 80c into planes 
25 orthogonal thereto. The arms 30a, b are bolted to the 
solenoid base 34 by screws 32 both above and below the 
• carriage 32 and rail 28. To the base 30c is bolted a 
first stepper motor 84 by bolts and nuts 86. 

30 The motor 84 rotates within its body a hcilcw, 

screw-threaded armature (not shown) which is screw- 
threaded on a first fixed screw 88. The fixed screw 33 
is received between arms 23 of the frame 20, extending 
from the base 21 thereof. The screw 38 is received in 

35 bushings 90 and locked in place by a grub screw 92. 
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Thus / when the motor 8 4 is actuated, it traverses up and 
down the screw 98 as its armature screws on the screw 86. 
This moves the entire carriage 32 and connected marking 
head 40 backwards and forwards in the x direction. 

5 

A sub-frame 94 has pivot pins 96 at each end which 
are journaled in bearing bushes S3 formed in the ends of 
the arms 23 of the frame 20. A second motor 100 is 
bolted to the sub-frame 94 by bolts 102. A second fixed 

10 screw 104 is fixed at one end in a clevis 106 by a grub 
screw 107. The clevis 106 has two pivot pins 109 
- received in bearing bushes 110 formed in each clam shell 
half 12a, b in the handle region 16 of the device 10. 
Unlike the bearing bushes 24, no disc springs are 

15 required here, partly because the tolerances over the 
width of the handle 16 are less than over the width of 
the body 14, but primarily because lateral slackness of 
the fixing of the clevis 106 is net important. It is 
- only important that there should be no slackness of the 

20 clevis in the longitudinal direction of the screw 104, 
that is to say, in the y direction. 

Like the motor 34, the motor 104 has a rotary 
armature having a threaded bore which is screwed onto the 

25 -'fixed screw 104. Consequently, rotation of the motor 100 
pivots the frame 20 with respect to the housing 14 about 
the pivot axis formed by the pivot pins 22 so as to move 
the marking pin 50 in an arc which approximates the y 
direction. Consequently, under appropriate control, the 

30 marking pin 50 can be positioned over the surface of a 
cylinder of radius equal to the distance from the pin 
head to the pivot axis 22. In order to make, the surface 
of the' cylinder as flat as possible so that the x,y field 
is as flat as possible, the axis 22 is near to the point 

35 of actuation (the intersection of the screw 104 with the 
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pivot axis 96 of the sub-frame 94) . Indeed, it is as 
clos« as possible to the sub-frame axis 96 without 
compromising the resolution in the y direction achievable 
by the motor 100. 

5 

The motors 100, 84 are driven by leads 112, 114 
respectively connected to distribution board 67. 
Distribution board 67 has sockets 116 to receive plugs on 
zhe end of a cable (not shown) extending from an aperture 

10 118 formed in the base of the handle 16. Lead 120 is 
- connected to a control console 122 (both the lead 120 and 
console 122 being shown schematically in Figure 1) . 
Console 122 controls by any appropriate means the 
rotation of the motors 100, 84 and the timing of 

15 energisation of ihe solenoid 44 zo effect a mark cn a 
surface in plane 62. A trigger 124 on the pistol grip 
handle 16 actuates the console 122 to commence a marking 
sequence. A series of marks sc effected can define 
characters, machine readable or otherwise. 

20 

From the foregoing description, it is apparent that 
nearly all the components, at least the massive ones, of 
the marking device 10 are contained along the axis of the 
pin 50, being the z axis and directions of impacting of 

25 the pin 50. There is therefore the maximum possible 
inerrial mass behind nhe piston 48 ensuring its 
acceleration in the z direction is with minimum recoil 
experienced by the user. On the other hand, rebound of 
the piston 48 is received directly on the carriage 32, 

30 via the cushioning O-ring 58, for maximum energy 
absorption in the relatively massive rail 28, and 
subsequently the frame 20 and ultimately the housing 12. 
Consequently, while firm holding of the device 10 against 
a surface to be marked is possible with the handles 

35 16,18, the tendency for the device to "walk" during 
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repeated marking operations is reduced bv the 
concentrated inertia in the line of force application 
which reduces vibration; the large radius of rotation of 
the movement in the y direction, tending to maintain the 
substantially orthogonal attitude of the marking head 
with respect to a flat surface; and the elastomeric 
facing of the window 64. On the other hand, by combining 
various components such as the. housing/frame, and motor 
heatsink/subf rame into singie components, as well as by 
disposing the motors within the confines of the frame, a 
light and compact marking device is achieved which still 
has precise and reliable accuracy. 
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Claims : 

1- A marking device comprising: 

a housing of the device; 
5 a frame pivotally mounted in the housing about 

a first axis; 

a marking head mounted on the frame for 
translational movement in the frame by a first motor 
in a first direction parallel said first axis and 
10 spaced therefrom/ and 

a second motor arranged to pivot the frame with 
respect to the housing about said first axis in a 
second, substantially orthogonal direction. 

15 2- - A- marking device as claimed I, in which the housing 
further comprises a handle by means of which the 
device may be manipulated . 

3, A marking device as claimed 1 or 2/ in which a window 
20 is provided in the housing through which the marking 

head protrudes. 

•■.4. A marking device as claimed in claim 3, in which the 
window is detachable from the housing. 

25 

5. A marking device as claimed in claim 3 or 4, in which 
the window comprises a V-section across said first 
direction and is adjustable on the housing in a third 
direction substantially orthogonal to said first and 

3 0 second directions - 

6. A marking device as claimed in claim 3, 4 or 5, in 
which the window has a facing of resilient material 
adapted to abut a surface to be marked. 

35 
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7. A marking device as claimed in any preceding claim, 
in which said marking head has a pin arranged to be 
driven in a third direction substantially orthogonal 
said first and second directions against a surface zo 

5 be marked. 

8. A marking device as claimed in claim 7, in which said 
pin is driven by a solenoid coil in a head housing 
and comprises a ferromagnetic piston slideable in a 

10 chamber to impact a base of said pin. 

9. A marking device as claimed in claim 8, in which a 
return spring returns the pin and piston to a ready 
position. 

15 " . 

10. A marking device as claimed in any preceding claim, 
in which the frame comprises a rail and a carriage 
slideable along said rail in said first direction. 

20 11. A marking device as claimed in claim 7 or 8 and in 
claim 10, in which said head housing is mounted 
substantially directly on said carriage a'nd is about 
the same dimensions as said carriage so that recoil 
impacts of said piston are transmitted directly into 

25 said carriage and thence to the rail and frame . 

12. A marking device ae claimed in any preceding claim, 
in which said housing is a clamshell housing opening 
in said first direction, said frame having a pivot 

30 pin captured in a bearing bush in each clamshell.' 

13. A marking device as claimed in claim 12, in which a 
disc spring is disposed on at least one pin between 
the housing and rhe frame to take up any tolerance 

35 between the housing and frame. 
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14. A marking device comprising: 

a housing of the device; 

a frame arranged for pivotal movement with 
5 respect to the housing about a first axis; 

a marking head mounted on the frame for 
translational movement in the frame by a first motor 
in a first direction parallel said first axis and 
spaced therefrom; and • • 

10 a second motor arranged to pivot the frame with 

respect to the housing about said axis in a second, 
substantially orthogonal, direction; wherein 

said marking head includes a stylus pin adapted 
to be driven in a third direction substantially 
15 _ orthogonal said first and second directions against a 

surface to be marked, the device having a centre of 
gravity substantially coincident said third direction 
over substantially all movements of the frame in said 
second direction. 

20".. 

15. A marking device comprising: 

a housing of the device; 

a frame arranged for pivotal movement with 
respect to the housing about a first axis } 
25 a marking head mounted on the frame for 

translational movement in the frame by a first motor 
in a first direction parallel said first axis and 
spaced therefrom; and 

a second motor arranged to pivot the frame with 
30 respect to the housing about said axis in a second, 

substantially orthogonal, direction; wherein 

said motors are disposed substantially within 
the confines of the frame. 

35 •* . 16- A marking device as. claimed in 14 or 15, in which the 
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housing further comprises . a handle by means of which 
the device may be manipulated. 

17. A marking device as claimed in 14, 15 or 16, in which 
5 the motors each comprise a body r and a rotary 

armature threaded on a fixed screw. 

18. A marking device as claimed in claim 17, in which the 
first motor is carried on the carriage, the first 

10 screw being fixed in the frame, 

19. A marking device as claimed in claim 18, in which the 
frame comprises a U-shaped element along the base cf 
which is fixed a rail and between the arms of which 

15 . :Ls fixed zhe screw. 

20. A marking device as claimed in claim 19, in which the 
solenoid, carriage, rail and the rotational axis of 
said first motor,- are all in line. 

20 

21. A marking device as claimed in any of claims 14 to 
20, further comprising a sub-frame which is pivotally 
mounted in the frame about a sub-axis parallel said 
first axis, the second motor being fixed in said sub- 

25 / frame, the fixed screw of the second motor being 
fixed in a clevis pivored in the housing about a 
clevis axis also parallel said first axis. 

22. A marking device as claimed in claims 20 and 21, in 
30 which said sub-axis is also inline with said solenoid 

carriage, rail and the rotational axis of said first 
motor . 

23. A marking device as claimed in claim 21 or 22, when 
35 dependent on claim 16, in which said clevis comprises 
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pivot pins captured in a bearing bush in each 
clamshell in the region thereof forming said handle 
of the device . 

. A marking device as claimed in any of claims 14 to 23 
and incorporating the features of any of claims i to 
13. 

A marking device as- claimed in any preceding claim, 
in which said first axis is between a marking point 
of said marking head and the point of application of 
said second motor zo zhe frame. 

A marking device as claimed in 25/ in which the 
distance between the marking point: and said first 
axis is greater than the distance between said first 
axis and said point of application. 

A marking device as claimed in claim 25 or 26, in 
which said point of application comprises said sub- 
axis . 

A marking device as claimed in any preceding claim 
when dependent on claim 2 or 16, in which said handle 
comprises a pistol grip and includes a trigger to 
actuate tJne marking device, 

A marking device as claimed in any preceding claim 
further comprising a separate console controlling 
actuation of the motors to move the marking head in a 
desired pattern and to fire the marking head. 

A marking device as claimed in claims 2S and 29, in 
which a control lead from said console enters the 
base of said pistol grip handle. 
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A marking device as claimed in claim 30, in which 
said lead terminates on a distribution board disposed 
in said pistol grip handle. 

A marking device substantially as hereinbefore 
described with reference to the. accompanying 
drawings . 
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Abstract : 
MARKING DEVICE 

A marking device (10) comprises a housing (12) 
5 having a handle (16) . A frame (20) is pivotally mounted 
in the housing about a first axis (22) . A marking head 
(40) mounted on the frame for translational movement In 
the frame by a first motor (34) in a first direction (x) 
parallel said first axis and spaced therefrom. A second 
10 motor (100) is arranged to pivot the frame with respect 
to the housing about said first axis in a second, 
substantially orthogonal direction (y) . The pin moves in 
".a third orthogonal direction (z) . The motors (84, 100) 
are disposed within the confines of the frame (20) and 
15 mov.e. jon fixed screws (84,104). 
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